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2. Experiment Subjects 

We have selected 
four themes fundamental 
in biotechnology, and 
have developed four GAS 
experiment systems cor- 
responding to these 
themes. These are 
detailed be 1 ow. 


G-456 


Electrophoret ic 


separation of biological 
materials 

In the microgravity 
of space, the effects of 
sedimentation, buoyancy 
and thermal convection, 
all of which involve 
differences in specific 
gravity, will decrease. 
The re f ore, the ability 
to separate and refine 
materials by electro- 
pho res is is being 

studied, particularly in 
t he area of d rug 
manufacture. 

I n our exper iment , 
a mixture of enzymes 
will be separated by 
electrophoresis in a 
microgravity environ- 
ment. A laminar flow of 
buffer solution is 
created in an electro- 
phoretic separation 

chamber, and then, the 
sample is injected. 
Voltage is then simulta- 
neously applied to elec- 
trodes. The phenomina of 
this separation are 

observed by a video 


Electrophoretic separation chamber 

Electrode chamber (-) 


Elect rode 
chamber ( + ) 


Syringe pump 



Rec overy bag 


Solenoid valve 


Motor 


Fig.l (a) Experiment module of G-456 
- Electrophoretic separation of 
biological materials 


Gas-liquid mixing box 



Fig.l (b) Experiment module of 
- Separation of gas bubbles 


G-457 

from liquid 


camera above the separation chamber and recorded by video cassette 
recorders. The electrode voltages are 100 V, 200 V, and 300 V. 
Results of this separation will be compared to results obtained on 
the earth’s surface. Fig.l (a) shows the drawing of the experiment 
module of G-456. 


G-457 : 


Separation of gas bubbles from liquid 


Culturing and fermentation involve the generation of carbon 
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Design of Subsystems 


ORIGINAL page is 
OF POOR QUALITY 


Each experiment system consists 
of the spec i a 1 1 i zed experiment mo- 
dule and other subsystems which are 
common for all four systems such as 
electronics subsystems containing 
the experiment controllers, recor- 
ders and an alarm, a battery 
assembly and support structures. 
Fig. 2 shows the photograph of the G- 
459 system. Other three systems have 
the same configurations. 

The experiment systems can be 
divided into two groups, by the 
difference in their applicable expe- 
riment durations. The G-456 and G- 
457 have experiment durations of 
about 30 minutes, and have a 
relatively small battery capacity, 
600 W-hours. Image data of these 
experiments are recorded by video 
cassette recorders. The G-458 and G- 
459 have durations of about 120 
hours. For these, the battery capa- 
city is 900 W-hours, and images are 
recorded by a 35-mm camera. Except 
for these differences, our experi- 
ment systems are standardized as 
much as possible. Researchers can 
select the most appropriate system 
type for their experiment. Fig. 3 is 
a block diagram of the G-459 system, 
which is common to all four systems 
except for image observing and 
recording subsystem. Common design 



Fig. 2 G-459 system 
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5. Concluding Remarks 


Production of the four biotechnological space exberiment systems 
for the GAS have been completed (Fig. 2). Tests of operation and 
durability for envirouments such as temperature and vibration were 
also conducted successfully. We have obtained significant results of 
ground experiments which will be compared with the result of 
experiments carried out in space. Some of these results are shown in 
Fujita et al.(Ref.3). Other than these four systems for biological 
experiments, we have also developed a GAS system for the 
crystallization experiment of compound semiconductor materials (GaAs 
and PbSnTe ) which is shown in Ref. 4. We hope early launching of our 
systems soon after the resumption of the Shuttle flight program. 

The possibilities for utilization of the space environment are 
virtually unlimited and many nations have space programs. To 
encourage major projects, accumulating as much basic data and 
experiences as possible is of great importance. GAS can easily 
achieve these goals. Our four experiment systems introduced here are 
not only significant in biotechnology, but can be adjusted and used 
for experiments in other fields. We expect these systems will be 
able to meet future demands to make use of GAS as well as the success 
of these four experiments. 
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